Characterization of ANKRD11 mutations in humans and mice related to KBG syndrome.
Mutations in ANKRD11 have recently been reported to cause KBG syndrome, an autosomal dominant condition characterized by intellectual disability (ID), behavioral problems, and macrodontia. To understand the pathogenic mechanism that relates ANKRD11 mutations with the phenotype of KBG syndrome, we studied the cellular characteristics of wild-type ANKRD11 and the effects of mutations in humans and mice. We show that the abundance of wild-type ANKRD11 is tightly regulated during the cell cycle, and that the ANKRD11 C-terminus is required for the degradation of the protein. Analysis of 11 pathogenic ANKRD11 variants in humans, including six reported in this study, and one reported in the Ankrd11 (Yod/+) mouse, shows that all mutations affect the C-terminal regions and that the mutant proteins accumulate aberrantly. In silico analysis shows the presence of D-box sequences that are signals for proteasome degradation. We suggest that ANKRD11 C-terminus plays an important role in regulating the abundance of the protein, and a disturbance of the protein abundance due to the mutations leads to KBG syndrome.